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4He 1 Feynman $[4]$ Vinen $F$
$[5|$ 2 (i)
$\kappa=\oint v\cross ds=h/m$ $(v$ $\oint ds$



































$\Phi(x, t)=f(x, t)e^{i\phi(X,t)}$ Gross-
Pitaevskii(GP)
$i\hslash\frac{\partial}{\partial t}\Phi(x,$ $t)=[- \frac{\hslash^{2}}{2m}\nabla^{2}-\mu+g|\Phi(x,$ $t)|^{2}]\Phi(x,$ $t)$ (2)
$\mu$ $g$
$\rho(x, t)=f^{2}(x, t)$ $\phi(x, t)$ $v(x, t)$
$v(x, t)=\hslash/m\nabla\phi(x, t)$ rotv
$\Phi$ $\Phi$ $\Phi$
$\kappa=h/m$
$\xi=\hslash/\sqrt{2mg\overline{\rho}}$ ( $\overline{\rho}$ )
GP $\rho$ $v$ (Madelung )
$\frac{\partial}{\partial t}\rho(x, t)+\nabla\cdot[\rho(x, t)v(x, t)]=0$ (3a)
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$t\geq 25$ $t=25$ 4(a)
$E_{kin}^{i}= \frac{\hslash^{2}}{2m^{2}N}/dx[\{f(x,$ $t)\nabla\theta(x,$ $t)\}^{i}]^{2}$ (5)
$div\{\cdots\}^{i}=0$ 4(b)
$R$ $L$














35 . $\backslash _{\backslash }.\backslash$
$\overline{w}$ 3 $i_{\backslash }$.
$\underline{\frac{\sim\hat{\check{\backslash _{\vee}^{\backslash }}0}}{\circ-n}}252^{\cdot}l,(0)\propto_{-}0^{-\simeq s}$
$\nwarrow\backslash \}_{s_{1}}$.
‘




4: (a) : (b) : (c) :
$\sigma$ (b) (c) $t\geq 25$ 25
Kolmogorov $C$ [25; 26]
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